M
onocyte chemoattractant protein 1 (MCP-1) (also known as CCL2) is a CC chemokine that binds to the G protein-coupled 7 transmembrane spanning receptor CCR2. MCP-1 has been implicated in a variety of inflammatory processes, such as inflammatory bowel disease, rheumatoid arthritis, asthma, glomerulonephritides, and parasitic and viral infections (9, 10, 29, 42, 50, 59) . MCP-1 is minimally expressed in normal arteries but is rapidly induced in smooth muscle cells (SMCs) by arterial injury (23) and expressed at high levels in intimal SMCs and macrophages in atherosclerotic plaques (60, 61) . MCP-1 is also induced in cultured SMCs, fibroblasts, macrophages, and endothelial cells by a variety of agonists (18) . Numerous studies, including those in genetically altered mice, have demonstrated the importance of MCP-1 and CCR2 in mediating macrophage accumulation in the development of atherosclerotic plaques (1, 4, 16, 17) . The inhibition of macrophage accumulation in the vessel wall may have profound effects on the proliferative, inflammatory, and thrombotic components associated with arterial injury and atherosclerosis. Considering the potential role of MCP-1 in mediating vascular pathology, substantial effort has been expended to identify approaches to targeting MCP-1 (8, 54, 57) .
Glucocorticoids (GCs) possess a wide variety of anti-inflammatory and antiproliferative properties. They are therefore used to suppress many types of allergic, inflammatory, and autoimmune disorders (19, 38, 48) . GCs have been widely used to treat several cancers, such as leukemias, lymphomas, and multiple myelomas; to treat rheumatic disorders, such as rheumatoid arthritis and systemic lupus erythematosus; to treat acute allergic conditions, such as drug hypersensitivity reactions, allergic dermatitides, and asthma; in transplant recipients to prevent acute transplant rejection and graft-versus-host disease; and to treat inflammatory diseases of the skin, bowel, and nervous system. GCs are potent inhibitors of MCP-1 synthesis in a variety of cell types (21, 32, 36, 54) , including SMCs (44) (45) (46) (47) . GCs are reported to suppress intimal hyperplasia (6, 55) and atherosclerosis (3, 43) .
GCs have been shown to decrease MCP-1 expression and macrophage accumulation in several animal models, including femoral arterial injury in cholesterol-fed rabbits (44) (45) (46) , rat crescentic glomerulonephritis (41, 58) , rat renal ischemia (46) , and restraint-stressed mice (33) .
We have previously reported that the GC dexamethasone (Dex) markedly reduces the accumulation of MCP-1 mRNA in SMCs and that the effect is almost exclusively due to changes in mRNA stability (a reduction in the half-life [t 1/2 ] of MCP-1 mRNA from Ͼ3 h to Ͻ15 min) (43, 45, 46) . We have also demonstrated that this effect is mediated by the glucocorticoid receptor (GR) and involves an apparently novel mechanism in which the GR binds directly to MCP-1 mRNA and facilitates its degradation (11) . Employing an RNA affinity approach, we have now identified two proteins, Y-box binding protein 1 (YB-1) and RNase UK114 (UK), that mediate MCP-1 mRNA degradation. GR, YB-1 (a multifunctional DNA-and RNA-binding protein), and UK (an endoribonuclease) interact to form a molecular reactor that selectively targets and degrades MCP-1 mRNA.
MATERIALS AND METHODS
Reagents. Recombinant human GR (rhGR; G1542) was from Sigma-Aldrich (St. Louis, MO). Recombinant YB-1 (H00004904-P01) and UK (H00010247-P01) were from Abnova (Littleton, CO). Human retinoic acid receptor (RAR; sc-4088), human mineralocorticoid receptor (MCR; sc-4419) and protein A/G Plus agarose beads (sc-2003) were from Santa Cruz Biotechnology (Santa Cruz, CA). Antibody (Ab) to GR (Ab3579) was obtained from Abcam (Cambridge, UK), and Ab to YB-1 (Y0396) was from Sigma (St. Louis, MO). Ab to UK was procured from five different vendors: Abcam (ab56669), Protein Tech (12930-1-AP), Sigma/Atlas (HPA022856 and HPA023489), Novus Biologicals (H00010247-M01), and Gene Tex (GTX 94993). A Bradford protein assay kit (500-0006, Bio-Rad, Hercules, CA) was used to determine protein concentration.
Cell culture and transfection. Rat aortic SMCs were isolated from the thoracic aortas of male Sprague-Dawley rats by enzymatic dissociation and cultured in Dulbecco modified Eagle medium (DMEM; Gibco Laboratories, Gaithersburg, MD) and 10% heat-inactivated bovine serum as described previously (4) . The response to Dex has been consistently seen with cells as early as passage 5 and as late as passage 23 (26) ; passages 12 to 18 were used for all experiments. YB-1, UK, and protein kinase C␦ (PKC␦) small interfering RNAs (siRNAs) were purchased from IDT (Coralville, IA). For YB-1, GCAGCAGACCGUAACAAUU corresponded to nucleotides (nt) 532 through 550 (GenBank accession no. NM031563). For PKC␦, GCUGAUGUGUGUGCAGUAU corresponded to nt 530 through 548 (GenBank accession no. BC076505). UK siRNA was purchased from Santa Cruz Biotechnology, Inc. (Santa Cruz, CA) as a pool of 3 targetspecific 19-to 25-nt siRNAs designed to knock down gene expression (sc-146082; GenBank accession no. NM031714). GR siRNA was purchased from Dharmacon, Inc. (Lafayette, CO) as a SMARTpool ONTARGETplus set of 4 siRNAs (MQ-089504-00-0005; GenBank accession no. NM012576). Scrambled siRNA was purchased from Santa Cruz Biotechnology, Inc., as control siRNA-A (sc-37007), consisting of a scrambled sequence that will not lead to the specific degradation of any known cellular mRNA. SMCs, at 60% confluence, were transfected with 20 nM double-stranded siRNA using Oligofectamine (Invitrogen, Carlsbad, CA) (28) . After 72 h, the cells were collected and analyzed for mRNA and protein using real-time PCR (RT-PCR) and Western blots, respectively.
RNA preparation and RT-PCR. Total RNA was isolated from SMCs using an RNeasy kit (Qiagen Inc., Valencia, CA). Three hundred nanograms of total RNA was used in each reaction, using the Masterscript RT-PCR system (5 PRIME Inc., Gaithersburg, MD). The parameters were as follows: 1 cycle at 54°C for 30 min and 94°C for 2 min; 18 cycles at 94°C for 22 s, 54°C for 22 s, and 73°C for 44 s; and 1 cycle at 73°C for 6 min. The primers spanned nt 145 through 595 for MCP-1, nt 801 through 1537 for GR, nt 83 through 673 for UK, and nt 420 through 988 for YB-1.
Monocyte chemotaxis assay. Monocyte chemotaxis was measured using a 96-well microplate housing a polycarbonate filter with 5-m pores (Neuro Probe, Inc., Gaithersburg, MD). This pore size has been shown to limit migration exclusively to monocytes (49) . For each assay, 29 l of vascular SMC-conditioned culture medium was loaded in triplicate wells. A framed filter was positioned on top of the wells on the microplate. A 50-l aliquot of monocytes (4 ϫ 10 6 cells/ml) was loaded on top of the filter. After a 90-min incubation in 5% CO 2 at 37°C, the filter was removed. Preliminary experiments were done using N-formyl-methionylleucyl-phenylalanine (fMLP) (10 nmol/liter), a potent leukocyte chemotactic agent, as a positive control and 0.2% bovine serum albumin (BSA) as a negative control. Please note that we used a modification of the migration assay to count the cells. Instead of fixing and counting the cells on the bottom of the filter, we collected the actual number of cells that passed through the filter into the conditioned medium and then counted them using a hemocytometer. All experiments were performed in triplicate.
In vitro decay assays. MCP-1 constructs were generated by PCR using the full-length rat MCP-1 cDNA (GenBank accession no. AF058786) as a template. Linearized cDNAs were transcribed in vitro with T3 RNA polymerase (Boehringer Mannheim, Indianapolis, IN) in the presence of [␣-32 P]UTP (800 Ci/mmol; New England Nuclear, Boston, MA) as previously described (26) . c-fos (GenBank accession no. X06769) and Mena (mammalian homologue of Drosophila enabled; GenBank accession no. BC062927) mRNAs were also transcribed in vitro from their linearized full-length cDNAs. Probes were purified on 4% polyacrylamide gels. Cytosolic (S-100) extracts from untreated or agonist-treated SMCs were prepared as previously described (26) and stored at Ϫ80°C. In vitro RNA gel shifts and decay assays were performed and analyzed on polyacrylamide gels as previously described (26) .
Immunoprecipitation. Protein A/G beads (Santa Cruz Biotechnology, Inc., Santa Cruz, CA) precoupled to primary Abs were used for immunoprecipitation. Thirty microliters of beads was first washed three times with cold S100 buffer (10 mM Tris [pH 7.4], 1.5 mM MgCl 2 , 10 mM KCl, 0.5 mM dithiothreitol) supplemented with a protease inhibitor cocktail tablet (Roche, Germany). After being washed, the beads were coated with the relevant Ab (2 g) for 4 to 6 h at 4°C by gently mixing. After the beads were collected by centrifugation and washed three times with cold S100 buffer, whole-cell extracts (100 g) were added and incubated overnight on a rotating platform at 4°C. The immunoprecipitates were collected by centrifugation at 600 ϫ g for 5 min and washed three times with S100 buffer. For Western blotting, samples were run on a 4 to 20% SDS-PAGE gel and then immunoblotted with the appropriate Abs.
Purification of mRNA binding proteins. SuperDex 75 (purchased from GE Healthcare, Piscataway, NJ) was loaded into a 1-ml tuberculin syringe to generate a separation column with a bed volume of 500 l. Extracts (100 l) from Dex-treated SMCs were loaded onto the column in S100 buffer. The first 400 l was discarded as the void volume. Six fractions of 300 l each were collected. Sequence analysis was performed by the Harvard Microchemistry and Proteomics Analysis Facility (Cambridge, MA) using microcapillary reverse-phase high-performance liquid chromatography-nanoelectrospray tandem mass spectrometry (LC/ MS/MS) on a Thermo Scientific LTQ-Orbitrap mass spectrometer.
RESULTS

Identification of YB1 and UK as proteins that interact with
MCP-1 mRNA. We previously reported that GCs reduce MCP-1 mRNA levels in cultured SMCs, chiefly by decreasing mRNA stability (reduction in t 1/2 in the presence of serum from Ͼ3 h to ϳ15 min) (46) . In order to identify the responsible molecules, cytoplasmic extracts from Dex-treated SMCs were incubated for 5 min with radiolabeled MCP-1 mRNA and run on a 2% agarose gel (Fig. 1A) . Four 3-mm sections, corresponding to three visible bands (labeled 1, 2, and 4), and a region midway between bands 2 and 4 (labeled 3) were cut, eluted overnight in S100 buffer, and analyzed for MCP-1 mRNA degradative activity. The eluate from one section (D1 in Fig. 1B ) degraded MCP-1 mRNA. Eluates of sections derived from control extracts did not degrade MCP-1 mRNA under the conditions of the assay (data not shown). The degradative activity of D1 was selective for MCP-1 mRNA and was blocked by exogenous rhGR but not by other members of the steroid hormone superfamily (Fig. 1C) . These properties are similar to those previously reported for the GC-sensitive MCP-1 mRNA degradative activity identified in SMCs (11) .
Further purification of the activity from the D1 fraction was performed by gel filtration using a Superdex 75 column. Six 300-l fractions were collected; the initial three degraded MCP-1 mRNA (Fig. 1D) . Fractions 2 and 3 were combined and analyzed by mass spectroscopy. Fifty proteins were identified, including heat shock proteins, calbindin, fatty acid binding protein, ferritin heavy chain, and dermcidin. Of particular note were YB-1 and UK, both of which have been implicated in regulating mRNA expression and/or stability. YB-1 is a DNA/RNA-binding protein shown to regulate transcription and translation (25) and has also been reported to possess endoribonuclease activity (34) . UK is an endoribonuclease that has been shown to inhibit translation by cleaving mRNA (33) .
By RT-PCR, levels of YB-1 and UK mRNA were similar in control and Dex-treated SMCs ( Fig. 2A) . By Western blot analysis the YB1 protein appeared abundant, and the levels were also similar in control and Dex-treated SMCs (Fig. 2B ). These data are consistent with our previous studies demonstrating that the effect of Dex on MCP-1 mRNA occurs in the presence of actinomycin D and cycloheximide (45) . UK was undetectable on Western blots from either human or rat SMCs using five different Abs (Fig. 2C) . These Abs detected rhUK (as in Fig. 2C ), with amounts as small as 20 ng (data not shown), suggesting that the UK protein is present at low concentrations in SMCs. GR, YB-1, and UK mediate MCP-1 mRNA degradation. As a first approach to examining the roles of GR, YB-1, and UK in mediating MCP-1 mRNA degradation, SMCs were treated with siRNAs directed against each mRNA. As shown in Fig. 3 , all three of the siRNAs substantially inhibited the effect of Dex on MCP-1 mRNA accumulation. siRNA to GR caused a 94.4% reduction in GR mRNA, as measured by densitometry. This completely blocked the effect of Dex on MCP-1 mRNA accumulation (Fig.  3A) . siRNA to YB-1 caused a 90.1% reduction in YB-1 mRNA and an 85.8% inhibition of the Dex effect (Fig. 3B ). siRNA to UK caused a 91.2% reduction in UK mRNA and a 94.9% inhibition of the Dex effect (Fig. 3C) . As a control, siRNA to PKC␦ caused a 95.1% reduction in PKC␦ mRNA but did not block the Dex effect (Fig. 3D) . To establish that the Dex-mediated degradation of MCP-1 mRNA is functionally relevant, we tested the ability of conditioned medium from SMCs to attract monocytes. As described above, siRNAs to YB-1, GR, or UK treatment effectively blocked Dex-mediated decay of MCP-1 mRNA (Fig. 4A) . Dex treatment resulted in 84% inhibition of monocyte migration, which was completely reversed by all three of the siRNAs (Fig. 4B) .
To examine further the role of YB-1 in MCP-1 mRNA degradation, YB-1 Ab was added to extracts from Dex-treated SMCs ("Dex extracts") prior to their use in mRNA degradation assays. The YB-1 Ab inhibited the ability of Dex extracts to degrade MCP-1 mRNA, whereas addition of the PKC␦ Ab (P Ab) did not (Fig. 5A ). The YB-1 Ab, by itself, did not affect the MCP-1 mRNA probe in the absence of Dex extracts (Fig. 5A, lane 1) . In addition, immunodepletion of YB-1 from Dex extracts, using YB-1 Abcoated protein A beads, abrogated their ability to degrade MCP-1 mRNA (Fig. 5B) . In contrast, incubation with IgG-coated or bare protein A beads (Fig. 5B , no Ab lane) did not block the effect of Dex extracts.
Bidirectional coimmunoprecipitation experiments using GR and YB-1 Abs suggested that GR and YB-1 interact in Dex extracts, as well as in extracts from untreated SMCs ("control extracts") (Fig. 6A) . It should be noted that in Fig. 6A , all lanes marked as control (C) represent equal aliquots of the same extract, as do all lanes marked as Dex (D). Gel shifts using in vitro-transcribed MCP-1 mRNA and rhGR, rhYB-1, or rhUK demonstrated that rhGR and rhYB-1 bound MCP-1 mRNA, whereas rhUK did not (Fig. 6B) . Because it was possible that MCP-1 mRNA was acting as a bridge connecting GR and YB-1 and that the coimmunoprecipitation of GR and YB-1 was not due to direct interaction between the two proteins, coimmunoprecipitation experiments were performed in the presence or absence of 20 g/ml RNase A. Treatment with RNase A had no effect on the ability of the GR Ab to coimmunoprecipitate YB-1 (Fig. 6C) , suggesting that the interaction between the two proteins is independent of their binding to MCP-1 mRNA. It should be noted that the levels of YB-1 protein recovered after immunoprecipitating with the GR Ab were virtually the same as the level of YB-1 protein in an equal aliquot of the unprecipitated extract (compare all three lanes in Fig. 6C ). In addition, the GR Ab was able to coimmunoprecipitate YB-1 from mixtures of purified rhGR and rhYB-1 proteins (Fig. 6D) . This further demonstrates that the interaction between YB-1 and GR is not dependent upon cellular activation.
The above-described studies strongly support a role for YB-1 in mediating MCP-1 mRNA degradation. The levels of UK protein in our extracts were not sufficient to be detected by Western blotting; therefore, we sought alternative approaches to assess further the role of UK. To do so, we concentrated the MCP-1 mRNA degradative activity from Dex extracts by immunoprecipitation using the GR Ab affixed to protein A beads. As shown in Fig. 7A , the GR Ab immunoprecipitates degraded MCP-1 mRNA. However, this MCP-1 mRNA degradation was blocked when the GR Ab immunoprecipitates were preincubated with Abs to either YB-1 or UK. Similarly, the Ab to YB-1 also immunoprecipitated degradative activity, which was blocked by Abs to GR and UK (Fig.  7B ). In addition, the Ab to UK also was able to immunoprecipitate degradative activity (Fig. 7B) .
Our previous studies demonstrated that treatment of intact cells with GCs was necessary to stimulate MCP-1 mRNA degradative activity (45) . To further address this, we attempted to reconstitute MCP-1 mRNA degradative activity using recombinant proteins. Of rhGR, rhYB-1, or rhUK, alone or in combination, none degraded MCP-1 mRNA in vitro (Fig. 8A and B) . Although rhUK alone did not degrade in vitro-transcribed MCP-1 mRNA, it markedly enhanced degradation of the MCP-1 mRNA when added, at high concentrations, to control extracts (Fig. 8B) . We previously demonstrated that rhGR, added in excess, could block the effect of Dex extracts on MCP-1 degradation; also, we hypothesized that the rhGR competes with the degradative complex for binding to the MCP-1 mRNA (11) . Similarly, addition of rhYB-1 to the Dex extracts blocked MCP-1 mRNA degradation, whereas the addition of rhUK did not (Fig. 8C) . Either rhGR or rhYB-1 blocked the ability of rhUK to enhance MCP-1 mRNA degradation in the presence of the control extracts (Fig. 8D) , further supporting the concept that UK acts in concert with GR and YB-1 to reduce MCP-1 mRNA.
DISCUSSION
MCP-1 plays a key role in mediating inflammation. In the vasculature, MCP-1 expression has been linked to the progression of atherosclerosis. We have previously shown that GCs decrease the expression of MCP-1 in vascular SMCs by altering mRNA stability (46) . Intriguingly, the mechanism appeared to involve a nontranscriptional action of the GR. Abs to GR blocked the ability of Dex extracts to degrade MCP-1 mRNA (45) . In addition, the rhGR bound specifically and selectively to MCP-1 mRNA (11). We hypothesized that GR was one component of a novel complex that degraded MCP-1 mRNA selectively. We now report that, using a combination of RNA affinity and gel filtration, we have identified two additional proteins (YB-1 and UK) that appear to act in concert with the GR to regulate MCP-1 mRNA decay.
YB-1 is a member of the nuclease-sensitive element-binding protein 1 (NSEP1)/YB-1 family of DNA-binding proteins named in recognition of its role as a transcription factor that recognizes the Y-box element in HLA class II gene promoters (12) . YB-1 plays a significant role in the transcriptional regulation of genes encoding Fas, gelatinase A, collagen ␣1 (I), and multidrug resistance 1 (27, 30, 31, 39, 40) . YB-1 regulates ␣-actin and CCL5 (RANTES) transcription in SMCs (24, 26, 62) and vascular endothelial growth factor expression in tumor cells (7) . YB-1 protein binds to RNA and participates in many steps of mRNA biogenesis, including mRNA transcription, processing, and transport from the nucleus into the cytoplasm (52, 53, 56) , where it can regulate mRNA localization, translation, and mRNA stability (13) . YB-1 also functions as a structural protein involved in spatial organization of mRNA proteins (51) and binds in close proximity to the mRNA cap structure to displace eukaryotic translation initiation factor 4E (eIF4E) and eIF4G, thereby causing mRNA translational silencing and stabilization (14, 37) . Inhibition of YB-1 with short hairpin RNA reduced intimal hyperplasia in response to arterial injury in apolipoprotein E Ϫ/Ϫ mice (26) . Knockout of YB-1 induces a lethal phenotype in early embryos (15) , suggesting a critical role for YB-1 during development.
In the present study, we found that treating SMCs with YB-1 siRNA substantially inhibited the effect of Dex on MCP-1 mRNA accumulation. Also, addition of the YB-1 Ab to Dex extracts or immunodepleting YB-1 from Dex extracts abrogated their ability to degrade MCP-1 mRNA. Therefore, YB-1 appears to be essential for MCP-1 mRNA degradation. Coimmunoprecipitation experiments suggest that the GR and YB-1 form a stable complex in control and Dex extracts. The binding of GR and YB-1 appears to be equimolar and does not appear to be a property of Dex activation, in that the amounts of YB-1:GR complexes are similar in control and Dex extracts. Purified rhGR and rhYB-1 proteins also form a stable association in vitro, further suggesting that their interactions are not dependent upon cellular activation. Although our data indicate that GR and YB-1 both play an important role in mediating MCP-1 mRNA degradation, neither molecule is "classically" a nuclease. There is a single report that YB-1 has endoribonuclease activity (against a synthetic 38-base oligomer) in vitro (34) . Although SMC extracts could degrade the 38-mer, we were not able to block degradation with the YB-1 Ab under conditions in which it blocked MCP-1 mRNA degradation by the same extracts (data not shown). We were also unable to demonstrate endoribonuclease activity from commercially available rhYB-1. We therefore feel that it is unlikely that YB-1 is functioning as an endoribonuclease to regulate MCP-1 mRNA.
UK (also known as translational inhibitor protein p14.5 or heat-responsive protein 12) was purified from the perchloric acidsoluble fraction of goat liver (5) . It shares a high degree of homology with other perchloric acid-soluble proteins (PSPs) extracted from the rat liver and kidney (2) and shows similarity to a newly hypothesized family of highly conserved proteins, YER057c/ YJGFs (22) . Studies suggest that UK has multiple functions. For example, UK was reported to inhibit protein synthesis in vitro in rabbit reticulocyte lysate (35) . Overexpression of UK suppressed cell proliferation of normal rat kidney epithelial cells without any influence on cell viability (20) . In addition, UK was reported to act as an endoribonuclease that inhibits translation by cleaving mRNA (35) .
Like YB-1 and GR, UK mRNA levels were similar in untreated and Dex-treated SMCs. The UK protein was not detected by Western blotting, suggesting that the levels of UK protein in SMCs are very low, as might be expected for an intracellular nuclease. Our previous studies demonstrated that Dex-mediated degradation of MCP-1 mRNA in SMCs occurred in the presence of cycloheximide and actinomycin D (45) , suggesting that the degradative activity did not involve transcription or translation. It is therefore not surprising that levels of GR, YB, and UK mRNA, and levels of GR and YB protein, were the same in control and Dex extracts. The Abs to UK were able to immunoprecipitate MCP-1 mRNA degradative activity from the Dex extracts. Like with YB-1 and GR, our siRNA data suggest that UK is involved in MCP-1 mRNA degradation. In addition, the Abs to UK blocked MCP-1 mRNA degradation by immunoprecipitates generated from Dex extracts using Abs to either GR or YB. rhUK did not degrade MCP-1 mRNA in vitro, either alone or in combination with rhGR or rhYB-1. However, the addition of very high levels of rhUK to control extracts (which includes GR:YB-1 complexes) induced the rapid degradation of MCP-1 mRNA. These data support our previous finding that cellular activation is critical for enhanced degradation of MCP-1 mRNA. We hypothesize that Dex treatment causes a modification in one or more of the three proteins that enhance MCP-1 mRNA degradation in the presence of a very small amount of UK (as found in cellular extracts). The addition of very large amounts of UK, such as those added to control extracts in the above-described experiments, may be sufficient to promote MCP-1 mRNA decay in the absence of prior activation by Dex.
Our data strongly suggest that UK is involved in MCP-1 mRNA degradation. However, rhUK alone did not degrade in vitro-transcribed MCP-1 mRNA. In addition, whereas both rhGR and rhYB-1 produced shifts with MCP-1 mRNA, suggesting direct binding, rhUK did not. These data suggest that the direct interaction of UK with MCP-1 mRNA may be weak or fleeting. It is possible that the GR:YB-1 complex acts as a scaffold that directs UK to MCP-I RNA for degradation. However, in vitro, rhUK failed to coimmunoprecipitate with either rhGR, rhYB-1, or both (data not shown). The apparent lack of interaction between UK and YB-1 or GR in vitro may indicate that there is another molecule that is required, that the interaction is very weak or shortlived, or that UK is acting coordinately with YB:GR but is not directly interacting with the two. It is also possible that there is a need for Dex-mediated cellular activation to affect a tripartite complex leading to MCP-1 mRNA degradation. Alternatively, the GR:YB-1 complex may bind to MCP-1 mRNA, causing a conformational change that facilitates a UK-MCP-1 mRNA interaction. In this scenario, cellular activation may be required for GR:YB-1 to produce the appropriate conformational change and/or for it to facilitate UK recruitment to MCP-1 mRNA.
Monocyte/macrophage accumulation is critical in inflammatory processes, including atherosclerosis. MCP-1 plays a major role in developing atherosclerotic lesions. Therefore, there has been immense interest in reducing MCP-1 accumulation. Our results have identified three proteins (GR, YB-1, and UK) that play a critical role in decreasing MCP-1 mRNA stability in SMCs in response to GCs. Further elucidation of the mechanism by which these proteins interact to regulate MCP-1 mRNA in the presence of Dex may allow the design of agents that mimic some of the anti-inflammatory properties of GCs without inducing their side effects.
